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ABSTRACT 
HOLOCENE CLIMATE AND EL NINO HISTORY AS RECORDED 
IN THE SEDH1ENTS OF NORTHERN COASTAL PERU 
Lisa E. Wells 
National Center for Atmospheric Research 
Boulder, Colorado 
The history of the El Nino phenomena is recorded in both the fluvial and 
coastal sediments of Northern Peru. The fluvial record was presented at the 1987 
PACLIM Workshop and is discussed in detail elsewhere (wells, 1987). However, the 
number of radiocarbon dated El Nino events has increased since Wells (1987) was 
published; this data is presented in Table 1. Six of the nine radiocarbon-dated 
events correlated with El Nino events chronicled from historic and archaeologic 
records (Quinn et al, 1987; Pozorski, 1987; Nials, 1979a, b; and Museo Sechin 
Curators, personal communication). Five of the events have been multiply-dated 
from spatially-separated deposits within the region. One event, 1618 AD, is 
recorded as a line of driftwood deposited over three degrees of latitude. It is 
thought that this driftwood (a rain forest species) was deposited by a tsunami 
which occurred during an El Nino event (see Wells et al, 1987). The fluvial 
record from the Casma region is still incomplete: fourteen radiocarbon samples, 
throught to record pre-Columbian flood events, have been submitted for AMS 
dating. 
The history of the littoral current system off northern Peru is recorded in 
the sediments and paleontologic remains of Holocene progradational deposits. 
Rollins et al (1986) suggested that the thermally-anomalous molluskan assemblages 
present in pre-5000 BP archaeologic remains and in situ sediments recorded a 
major reorganization of the Peruvian littoral currents. From this, Rollins et al 
(1986) concluded that at about 5000 BP the present equatorial current system and 
the El Nino phenomenon were established. To test Rollins et al's hypothesis, 
Wells (1988) sampled Holocene Peruvian molluskan remains from in situ sediments 
and from archaeologic middens. In situ materials-records the natural spatial 
distribution of species, but it is difficult to show contemporaneity of species 
living in different environments. Conversely, archaeologic midden remains yield 
no information about spatial distribution, but do show contemporaneity of species 
from a given stratum. Dating potential is increased in archaeologic deposits 
because of the ubiquitous presence of charcoal. 
The molluskan collection was identified by Tom DeVries, and analyzed using 
the environmentally-defined faunal assemblages developed by DeVries (1986). The 
molluskan collection was supplemented by a compilation of faunal lists published 
in the archaeologic literature. The Peruvian molluskan assemblages fall into 4 
categories: cold-water embayment assemblages, cold-water sandy-beach 
assemblages, cold-water rocky-headland assemblages, and warm-water embayment 
assemblages. The coexistence of warm-water resticted-marine fauna and cold-water 
open-shoreface fauna and the absence of warm-water open-shoreface fauna indicate 
the effect of local changes in the environment rather than large scale changes in 
the coastal water mass. During the middle Holocene, at the initiation of 
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progradation, numerous lagoons and estuaries likely provided a warm-water habitat 
which is absent in central Peru today. The anomalous warm-water species may have 
been transported into the Peruvian littoral zone by periodic El Nino events. The 
presence of these species with cold-water mollusks in a single stratum of an 
early shell midden at Casma suggests that the El Nino phenomena was in affect at 
least as early as 7500 years ago; radiocarbon analysis of charcoal from the 
surface of this midden yielded calibrated radiocarbon· dates of 7687 ± 90 BP and 
7080 ± 230 BP (SMU-1915 and SMU-1916; see Wells, 1988, for details). 
Table l. 
RADIOCARBON-DATED EL NINO EVENTS 
FROM THE CASMA REGION, PERU 
Laboratory Calibrated 
Location Number Age Event date 
Rio Casma SHU-1860 1892 ± 80 AD 1891 AD (Quinn, 1987) 
Rio Casma SMU-1938 1790 ± 110 AD 1791 AD (Quinn, 1987) 
Rio Casma SMU-1937 1770 ± 110 AD 1791 AD (Quinn, 1987) Que. Rio Seco SMU -1694 1730 ± 80 AD 1728 AD (Quinn, 1987) Que. Rio Seco SMU-1696 1700 ± 100 AD 1728 AD (Quinn, 1987) 
Salinas de Chao A-3279 1610 ± 80 AD 1618 AD (Quinn, 1987) 
Los Gavilanes SMU-1752 1530 ± 70 AD 1618 AD (Quinn, 1987) 
Media Mundo SMU-1753 1630 ± 60 AD 1618 AD (Quinn, 1987) 
Rio Casma SMU-1693 1460 ± 20 AD 1460 AD 
Rio Casma SMU-1935 1460 ± 30 AD 1460 AD 
Rio Casma SMU-1940 1325 ± 45 AD 1325 AD (Pozorski, 1987) Que. Rio Seco SMU-1669 1380 ± 140 AD 1325 AD (Pozarski, 1987) 
Rio Casma SMU-1965 1260 ± 70 AD 1260 AD 
Rio Casma SMU-1963 20 ± 160 AD 0 AD 
Que. Rio Seco SMU-1692 1230 + 60 BC 1200 BC (Sechin) 
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